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Quantum chaos, trying to investigate the quantum manifestations of 
classical chaos, is a fundamental subject in physics. Periodical driving 
system is one of the most important systems in quantum chaos. Through over 
thirty years’ research, people have found many new phenomena in this 
system, e.g. dynamical localization, quantum resonant, etc. However, our 
knowledge concerning quasiperiodical driving system is still limited in 
spite of its theoretical importance and practical value. Due to the simple 
property, periodically driven cat map plays an important role in revealing 
the dynamical properties of classical and quantum ensembles. However, the 
properties of ensembles’ motion in quasiperiodically driven system are 
still lack of research. In this thesis, we construct Fibonacci cat map 
as a representative and employ the coarse-grained entropy and Wigner 
function to study the classical and quantum dynamics of quasiperiodically 
driven system. 
 We first define a general periodically driven cat map and study the 
time evolution of its classical and quantum coarse-grained entropy. In 
the relaxation period, classical and quantum coarse-grained entropy 
increase with time in the same way and the increasing ratio equals the 
maximum Lyapunov exponent of the system. After attaining the equilibrium, 
classical coarse-grained entropy remains constant while its quantum 
counterpart exhibits a series of irregular fluctuations. If regarding 
time-averaged deviation of classical and quantum coarse-grained entropy 
as the measure of the quantum fluctuation, we found the quantum 
fluctuation in periodical driving cat map is proportional to the Plank 
constant. Furthermore, we define Fibonacci cat map and found its 
coarse-grained entropy has similar time behavior compared with 
periodically driven cat map. However, quantum fluctuation of quasi- 
-periodical driving cat map is proportional to the square of plank 















map. Using assumption of ergodicity, we explain this new scale and deduce 
that it should be general and robust. It is verified by the numerical 
results. Finally, the time evolution of coarse-grained density and Wigner 
function in both periodical and quasiperiodical driving cat map is also 
discussed.  
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第一章  绪论                                                                              1 
 









关于混沌的研究早在 19 世纪末就开始了[1]。1887 年，瑞士国王奥斯卡二世





















































图 1.1 阿诺德猫映射的一条轨道。 
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